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(71) We, J. BOBST & FILS SJL, a 
Swiss Body Corporate of Route de Senen&— 
1008 Prilly, Switzerland, do hereby declare 
the invention> for v^di we pray that a 
Patent ocuQ^ be granted to us, and tibe method 
by whidi it is to be performed, to be par- 
ticularly described in and by the f oUowii^ 
statfimcnl:: — 

The^ invendon relates to apparatus for in- 
troducing a strip of paper, cardboard or other 
stmOar w^ material into a printing machine 
in such a manner as to optimize the format 
control of the machine. 

For the purpose of introduction of a web of 
paper into a ,, printing madiin^ an intrcduc- 
tion unit is used, the function of \diich has 
hitherto been restricted to isolating more or 
less ^ectively the printing units frcnn the 
perturbations which could originate in an 
unreeler. Its eSiect is. thuefore comparable to 
the part played by a filter, which suppresses 
or reduces the propagation (tf variations in 
tension from the unreeler towards the print- 
ing units. Such an intrcklucdon unit does not^ 
however, meet the needs of modem rotary 
printers. Indeed, since a web must be treated 
after printings either in line with the rotary 
printing press or on a separate machine, a 
format control is required \fdiidi will enstue 
subseq^uent treatment under the best possible 
conditions. When the web is intended for in- 
setting, that is a web pre^printed in helic is 
then introduced into a rotary printing press 
for reprinting, the web is subjected to a cer- 
tain tension during reprinting, in such a maur . 
ner diat it is de^rable to ensure a constant 
format under a determined tension. 

According to the invention, an apparatus 
for feeding a web of material to a printing 
machine comprises electro-mechanicai means 
for setting the tension of the web being 
fed to the printing machine in response to 
a supplied tension-value signal; means for 
providing an electrical signal \rfiich corres- 
ponds to a continuous measurement of the 
coef&dent of dasddty.of the wd>; and means 
for supplying said tension-value signal, as a 
function of the signal which corresponds to 


the measurement of ±e coefSdent of dasti- 
dty, to said dectro-inechanical tension-setting 

Preferably the means for providing the 
decdical signal whidi corresponds to the 
continuous measurement of the coeflBdent of 
dastidty coaq)rise means for applying a sped- 
fic dongation to a section of die web being 
fed, and mearis for continuously meastiring 
tfie change of tension produced in said sec- 
tion of the web by said spedfic dongation. An 
arrangement of this type for the continuous 
measurement of the coeflSdent of dastidty of 
a moving web or strip is described and 
daimed in UJK. Patent Application No. 
1,471,997. 

Hie accompanying drawings show, by W£Qr 
of example an embodiment k& the invention. 
In the drawings : 

Fig. 1 is a diagram of the apparatus; and 

Figs. 2 to 5 are diagrams of parts of 
the circuitry of Fig. 1. 

Fig. 1 dia^rammatically shows a wd> of 
paper 1 cranmg from a red and being un- 
reded in the direction of the arrow Fi so as 
to be introduced into a printing imit, not 
shown. Web 1 is drawn along by a mechanical 
arrangement ccHnprising a &st traction roller 
2 of radius Ri cooperating witfi a pressure 
roller 3, and a second traction roller 4 of 
radius Ra cooperating with a pressure, roller 
5. The traction roll^ 2 and 4 are driven 
at the same angular vdodty by a d.a motor 
6 having a constant fidd exdtation struc- 
ture 7. The armature 8 of motor 6 is fed 
by a static feed comprising a loop 9 con- 
trolling the armature current. Hie loop 9 is 
dosed through an raerational amplifier 10 
which has an input 11 ^diich may be ener- 
E^ed with a value corresponding to the de- 
sired driving torque and provided by a cal- 
culator 27. 

The web 1 also passes over a fixed axis 
pulley 12, under a pulley 13 of a first de- 
vice 14 for measuring the web tension before 
the first traction roller 2, and under a 
third pulley 15 of a second device 16 for 
measuring the web tension before the second 
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traction roller 4. The devices 14 and 16 are 
known per se and include means for provid- 
ing an electrical quantity proportiotial to 
the mechanical tension exerted on die web, 

5 The web 1 .then passes over a fixed axis 
pulley 28 and then under a movable pulley 
29 mounted on a lever 3p provided with , a 
movable counterweigjit 31j and over a fixed 
axis pulley 32 before entering the printing 

10 unit. The movable pulley 29 and counter- 
weight 31 are for the purpose of applying to 
the web 1 -a^et-teasion c^culated by means 
of circuit whidi will be described I^r« The 
counterwei^t 31 is driven along lever 30 by 

15 an electric motor 33 and is fixed with die 
slider 34 of a variable resistor 35. A .de- 
vice 36, fixed for movemrat, with the slider 
31, provides an input value for the cal- 
culator 27. 

20 The various parameters of the web feed 
are defined as foUows: 

/ is die length of web 1 between rollers 
2 and 4; 

V is the vdLodty of the web 1 as it passes 
25 over roller 2; 

^ jc is the distance travelled by the web 1 
in a time i(x=^viji 
T designates tension, Ti and T2 being the 
mechanical tensions measured by de- 
30 vices 14 and 16 respectively; 

K' is the uncorrected codGicient of dasti- 
dty of the web 1, measured in static 
conditions; 

K is the cd^dent of dastidty of the web 
35 1 measured in dynamic conditions; 

r is a time constant vMdx is a fimction 
of the speed ^veia by r(v)~l/vi and 
L is the free length of wd) 1 between the 
introduction unit (roller 4) and the first 
40 printing unit. 

The apparatus also includes: a device 17 
whidi inm>duces a time constant according 
to the function 1— er**'^ to which are ddivered 
firsdy die dectrical value provided by the 

45 measuring device 14, and secondly an dectri- 
cal value proportiond to the vdodq^ v of 
the web; a circuit 18 comprising an opera- 
tiond amplifier to which are applied both 
the dectricd quantities ddivered &om the 

50 devices 16 and 17 and delivering a dgnd 
proportiond to the difference of these dec- 
trical quantities; and a multiplier drcuit 19 
witii an output giving an dectricd quantity 
proportiond to the coeffident of dastidty of 

55 the web. 

Radius R2 is slighdy greater than radius 
Ri by dK>ut one part in a thousand. Since 
die angular vdodties of die traction rollers 
2 and 4 are stricdy identicd, this difference 

60 ^ radius leads to an increase in web speed 
oi 0.1% between the . traction rollers 2 and 
4, that is to a fixed increase in the specific 
elongation of the web of (R2— Ri)/Ri* 


Hie uncorrected coeffident of dastidty K' 
is equd to die ratio "increase in tension/in- 65 
crease in dongation" in the stationary state. 
It is given by: 

(T2-TO 

K'= ^.Rx 

(R^-Ri) 

In dynamic conditions, it is necessary to 
have reg^ to the fact that a variation in 70 
the wd> tension Ti does not have an hnme- 
diate effect on tension T2, but that diere 
is a "time constant" due to the spadng be- 
tween the two pws of traction-pressure rol- 
lers. 75 

A perturbation ATi of the tension Ti 
causes a perturbation ATg in tension T2 in 
accordance with the equation: 

AT2(TO=(l"<r>*'0 . ATi 

Therefore, to make a valid comparison be- go 
tween die two sets of information provided 
by the tension measurement devices 14 and 
I63 die measurement of device 14 is subjected, 
by dectronic means, to an attenuation func-. 
tion or correction factor ompens^ting for the 85 
time lag in the variations of tension Ti be- 
fore reaching die levd of Tg. 

On introduction of diis correction factor, 
we obtain a measurement of the coeffident of 
elastidty K in dynamic conditions: 90 

T2-Ti(l-e^) 

K=^- — .Ri 

(R2-R1) 

We thus obtain a continuous and exact 
measurement of the coefficient of dastidty 
for whatever variations tdb^ take place in ten- 
sion Ti. This d^nition, as a function of a 95 
length (0 can also be computed as a function 
of time^ since 

X — e-^= 1 — e-'^*" = 1 — e-*^'' 

Circuit 17 produces exacdy die function 
l—e-st/i 35 ^ fonction of die speed v of the 100 
web measured by a tachymetric device. Qr- 
cuit 18 produces an dectricd vdue propor- 
tiond to: 

T2-Tx(l-er'<") 

and circuit 19 multiples this vdue by a factor I05 
importicmd to 

Ri/(R2"Ri). 

Knowing the coefficient of elastidty K, it 
is possible, by multiplying by a set dongation, 
to bbtam a tensioiu This is effected by a 110 
multiplier circuit 37 to vMch is fed bodi the 
vdue proportiond to K from drcuit 19, 
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and a value Al'c from a circuit 38 to whidi is 
fed, by means of a potentiometer, a set 
dongadon AJc. Circuit 38 compensates for 
the non-linearity of the tension-elongadon re- 
lationship T=/(aO for ^e web mfltm'^l be- 
ing fed. 

At the output circuit 37 is obtained a 
value proportiCHial to a tension T"se to 
v^ch a traision Tc determined 1^ a potentio- 
meter 40 is added by means of a circuit 41. 
At the output cS circuit 41 is thus obtained 
a tension value. given by die leladonship: 

T'ac— * K+Tc 

In order to ap|dy diis tension to the web 
15 it is necessary to have regsurd to die lag cor- 
responding to the free length L of the web 
between ^ introduction unit and the first 
printing unit To dlow for tliis length L a 
pure delay is introduced by means of a 
20 circuit 42 which introduces a delay according 
to the function er^, where 5 is a function 
depending on the web velocity, a value 
corresponding to L being supplkd by an 
adjustaUe potemiraaeter 43. < 
25 Since this dd^ must also be a fimcticm 
of the web speed, this variable v is intro- 
duced into circuit 42 at 44^ At die output 
<rf dicuit 42 we obtain a tension Tge given 
by the following rdadonship: 

30 Tac=T%c^ 

The set tension Tse so obtained is applied 
to the web hy means of movable pullqr 29 
and its counterwei^t 31 by m ^ng of an 
operation^ anq)Iifier 44, to the input of which 

35 are applied set tension Tsc» a minimum ten" 
$ion TndQ corresponding to the minimum ten- 
sion v^ch can be obtained with die movable 
pulley 29, widi die counterweigjlit at position 
**0**, and a value y corresponding to the 

40 position of die counterwe^^ 31, diat is to 
say of slider 34 on resistor 35. The values 
and y are subtracted from Tse. The 
output current from amjdifier 44 feeds motor 
33 whidi moves die couhterweigpbt 31. Hiere- 

45 fore^ to a given tension Tsc diere corr^ponds 
a well determined position of die counter- 
wei^t^ given by the rdationship: 

where g is a function related to the diar- 
50 aoeristics of lever 30 and wei^ 31. 

The use of a movable pulley for apply- 
ing tension to the web has many advant^es. 
It allows friction to be reduced to a minimum. 
In {dace of the lever 30 shown in Fig. 1, 
55 it is possible in particular to use an articu- . 
lation widi" cto^ed blades. The effea of 
the angular position of the movable pull^ 
with respect to its axis of articulation 45, 
on the resultant tension is sn^lL This effect 


can in addition be limited by increasing the 60 
lengths rf the parts of the web 1 between 
the pulley 29 and pulleys 28 and 32. The 
texision exerted on the web being depeit: 
dent on die lengths of die lever arms, it is 
possible to have a higji tension in the web 65 
while stiQ retaining a rdativdy low mass for 
the movable pulley-counterwdgjit a^emMy. 
Finally, control of web tension is effected 
s(dely adjustment of the position of the 
mobile counterweig|it 31. jq 

Hie position of pulley 29 is measured by 
detector 36 wbkh produces an electric value 
which is fed into FID calculator 27. In 
order to prevent any dancing at the level of 
the pulley 29, and so as to limit to the 75 
mininnnn variations in web tension during 
displacement of pulley 29, it is preferable 
to introduce a differential term with a sig- 
nificance of the order dt half the significance 
d die propcurtional term ^ven by the pulley 80. 
positioiL This differential term is given by a 
tachymetric g^erator 46 mounted with a 
position-indicating potaotiometer 36 on the 
pivot ssh 47 ci the pnll^ 29. Thus the trae / 
derivative of die position, thdt is the rate 85 
ct angular di^lacexnent of the movable pulley ' 
assembly is obtained. It is, of course, equally 
possiUe to calculate the differential term by 
analogue means. The gains of the di^erent 
terms of the FID calculator 27 are determined 90 
by simulation tedinique starting from im- 
portant mechanical values such as inertias, 
masses, exact course of the pulley, eta 

The circuit 17 providing die function 
1— e^tn js shown in Figs. 2 and 3. This 95 
arrangement is composed of an integrator 20, 
a precision servopotentiometer 21, an opera- 
tional amplifier 22 and an electronic divider 
23 whidi provides die reciprocal of a value 
proportional to the speed v given by a tachy- 100 
metric generator 24. The various dements 
of die circuit are known as such and are 
commercially available. Circuits 22 and 23 
are integrated. The servopotentiometer 21 in- 
clude a motor 25 ,vmich simultaneously 105 
drives the sliders of three variable resistors 
Zq, and Z^. The variable resistor Zq coih 
nected between a positive supply and earth 
has its dider linked to one of the inputs of 
the operational amplifier 22, the other input 1 10 
€S amj^er 22 bcang constimted by a vol- 
tage proportional to l/v provided at the 
output of circuit 23. 

. The variable resistors Zj and Z2 are re- ' 
spectively connected in series and in parallel 1 15 
with the operational amplifier 26 of inte- 
grator 20, as is more deady seen in the 
dectrical circuit of Fig. 3. A capacitor C is 
connected in paralld with resistor Z2I An 
deorical value proportiond to the mecfaani- 120 
cd tension Ti is applied to the other ter- 
mind of die variable resistor Zi >^ereby the 
circuit delivers the function 
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Ti(l-e-«0 

Since the constaat r is proportional to Z29 
5 > and Zz varies ^vidi l/o^ we obtain the de^ 
sired function. 

Figure 4 shows circuit 38 reproducing die 
function 

10 Circuit 38 is a diode function generator 
as is currendy used in analogue odculations. 
It comprises an operational ampMer 48. in 
series widi a resistor Zt^ and in pa^d with 
three resistors Zn, Z12 and Zi3> the resistors 

15 Zis and 2^3 bdng themselves eacii in series 
with a respective Zener diode Di .and D2* 
Initially omy resistor Zn is in drcui^ then 
when tiie voltage proportional to Ale applied 
to the circuit input increases the Zener 

20 diodes Di and D2 successivdy become con- 
ducting and the resistors Z12 and Zu are 
successively brou^t into drcuit» whidi 
changes die slope of 

25 Kg- 5 shows circuit 42. It comprises a 
cascade o( analogue memories 49, a circuit 
vMch is commercially available in integrated 
f omi, a voltage-frequency converter 50^ con- 
stituted by a pulse generator and a fl^fiop 51 

30 controlled by the converter 50 and with its 

outputs Q and Q applied to transistors Tr^ 
Tr^, etc of die cascade of analogue memories 

49 in sudi a manner as to transfer the in- 
formation from one memoty to die other at 

35 die frequency of the pulses received. This fre^ 
quracy is the frequency (rf the pulse generator 

50 v^ch is msAo proportional to die web 
speed V and inversely proportional to the 
length L. For this purpose, the volt^ pro- 

40 portional to die web speed v as applied 
tp circuit 17 is also applied to converter 50 
via a resistor Z^. A voltage corresponding to. 
length L is ghren by the pot^tiometer 43 
already mentioned* 

45 The use and advantages of the equipment 
will be illustrated by some exanipl^ 

Exan^le 1 
It is required to cany out an introduction 
at constant dongation. The engraved cylin- 

50 ders of the rotary printing press Imve a dr- 
cumferenoe of 1000 mm am it is required 
to obtain a 998 mm format at zero tension, 
that is to say web at rest. Sudi require- 
ments exist at present when the final format 

55 Is important (conventional platen, draft print- 
ing, etc). 

(R2-R0/Ri=0.001 

is diosen. 


Given that a 998 mm format at zero ten- 
sion is sought, the elongation Ale to be 
tained is 2 parts in 1000. Since this elonga- " 
tion is desired starting frcHU a web at rest, 
the tension Te to be supplied by potentio- 
meter is 0. Txx tiiis case, die set ration Tsc 

is pn>porti(maI to the measured co^dent of 65 

daitid^. 

Example 2 , " 

It is required to introduce the web sub- 
jected to the set tensicm Tse^ for use of the 
wd) in a printing machine at constant elonga- 70 
tion under a determined tension. This is die 
case, for ^ample^ for insetting or for a 
rotary cutter. 

Suppose tliat die circumference of helio 
CTlinders of the printing machine is 1000 mm, 75 
that of ^pographical cylinders is 997 mm 
and the unwSiding tension on a tj^pographic 
unwinder is 25 ^ the following values of 
the settings must be used: 

A/e=3 parts in 1000 80 
Te=25kg 

Thus, the 997 mm format must be ob- 
tained under a tension of 25 kg since the 
web is subjected to that tension after its 
introduction into the printing machine. It 85 
follows bom the preceding formulae that in 
this case the set tension T^c no longer varies 
ia direct -proportion to the coeffident of 
dastidty, but is also a fnncti(»i of the re- 
ference tendon Tc. 90 

Example 3 

U a feed at constant tension is required, 
the dongation is set to 0 and die tension T« 
is set to the required vdue. With tiiis set- 
ting die apparatus operates in the same man- 95 
ner as a conventiond q}paratus« 

In'^nerd, the length of the format L' is 
determined by tiie following relationships 
where C is the circumference of die cylinder. 

U (at rest)=CXl-AJc-Te/K) 100 

L' (under tension)=C(l— Ale). 

WHAT WE CLAIM IS:— 

1. An apparatus for feeding a web of 
materid to a piinting machine, comprismg 
dectro-mechanicd means for setting the ten- 105 
sion of the web bdng fed to the printing 
machine in r^ponse to a supplied tension- 
vdue dgnd; means for providing an dectri- 

cd signd vMcb. corresponds to a continuous 
measurement of the coeffident of dastidty of no 
the web; and means for sujpplying sdd ten- 
donrvdue dgndj as a function of the dgnd 
whidi corre^onds to the measurement of 
die coeffident p{ dastidty, to said electro- 
medianicd tendon-setting means. 115 ^ 

2. An ^paratus according to daim 1, in . 


vAddi die means for providing the electrical 
signal vdiidi corresponds to the continuous 
* measurement of the coefficient^ of elastidty 
comprise means for applying a specific donga- 
5., tion to a section of the web being fed^ ^id 
means for continuously measuring the change 
of tension produced in said secrion of the 
web by said ^edfic elongation* 

3. An apparatus accordhig to daim 1 or 2, 
10 in which said suppl3ring means comprises 

means (39) for providing an dectrical signd 
representing an dongation value, means for 
combining the electrical signal corresponding 
to the continuous measuremd:it of die coeffi- 

15 dent ot dastidty with the dongadon-vahie 
signal to provide a first tension-value signal 
(Tse^'X means for providing a reference ten- 
sion signal, and means for adding the first 
tension-value signal and the r^rence tensicm 

20 signal to provide a seomd tension-^ue sig- 
nal (Tse) v^di is delivered to said dectro- 
mechanical tensionrsetting means. 

4, An apparatus according to daici 3, 


vriberein said combining means is a muld- 
plier and comprising, between die means (39) 25 
for provMing the dongation-value signal and 
the muldplier, means for introducing a com- 
pensadon for non-4inearity of the tension- 
dongadon rdadonship of the web material. 

5. An a5)paradis according to any preced- 30 
ing dain^ wherein said suppfying means com- 
prises means for introducing a dday in die 
delivery ct the tension-value fiign?1 to the 
tension setting means to allow for the lengdi 
(rf die web between a locadoo wb&re its 35 
coeffident of elasddt^ is measured and the 
printing machine. 

& An q)paratus for feeding a web of 
material to a printing machine constr u cted 
and arranged to operate substantially as des- 40 
cribed with reference to and as shown in 
die accompanying drawings. 

MASKS & CLERK, 
. Agents for the Applicants. 
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